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Ερευνητικό άρθρο
ABSTRACT: Colic- loosely defined as abdominal pain- is very common in horses, with clinical signs ranging from 
mild to severe. More than ninety causes of colic have been described. When horses consume significant amounts of 
sand while eating, they may develop symptoms of sand colic. Sand accumulation in the gastrointestinal tract of horses 
can irritate the colonic mucosa (less likely gastric mucosa), leading, usually, to sand impaction. Six horses with sand 
colic were referred to the School of Veterinary Medicine of Aristotle University of Thessaloniki from 2014 to 2018. 
Age ranged from 7 years to 19 years. The horses were presented with a history of: mild to severe colic (6/6), anorexia 
(4/6), weight loss (3/6) and diarrhea (6/6). Gastrointestinal auscultation revealed a characteristic sound of “pouring 
sand” (4/6) while sand was found in the faeces in large quantities (6/6). In order to identify sand in the faeces, sand 
sedimentation test can be performed easily in the field. Rectal examination findings were: gassy dilation of the colon 
(2/6) and impacted segment of colon (4/6) with (2/6) or without (2/6) cecum tympany. These cases, depending on the 
severity of the symptoms, were treated either pharmaceutically (4/6) or surgically (2/6). Pharmaceutical treatment con-
sisted of administration of fluids, NSAIDs, antibiotics and laxatives, with the later given via nasogastric tube. Psyllium 
and paraffin oil were selected as laxatives of choice in this study. Surgical treatment was elected in 2 horses due to 
failure of conservative treatment. One of the two horses, that underwent surgery, survived while the other developed 
postoperative peritonitis and died. Horses that were treated pharmaceutically, either showed improvement and survived 
to discharge (2/4) or did not survive due to poor response to treatment (2/4). Minimizing exposure to sand and dietary 
management were important in preventing recurrence of sand colic in all 3 cases. According to the authors’ knowledge, 
this is the first report of sand colic cases in Greece. 
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Accumulation of sand in the colon of the horses is reported as a common cause of colic in places 
with loose sandy soil like California, Arizona, Michi-
gan and coastal regions of USA (Kilcoyne et al. 2017, 
Rakestraw and Hardy 2012). It may also occur where 
horses selectively ingest dirt or gravel with food (Hart 
et al. 2013, Niinisto et al. 2014). The prevalence of 
sand colic in USA varies from 5% to 30% of all colic 
cases (Landes et al. 2008). Accumulation of sand in 
the colon of horses and subsequent colic related to it 
has been reported worldwide, treated either with con-
servative therapy or surgery (Kilcoyne et al. 2017). 
Even though surgical and pharmaceutical treatment of 
sand colonic accumulation has been described both 
in clinical cases and experimentally, retrospective 
studies of clinical cases are lacking (Rouhoniemi et 
al. 2001, Korolainen et al. 2002, Landes et al. 2008, 
Niinisto et al. 2014, Niinisto et al. 2018). 
Sand accumulation in the colonic lumen causes sig-
nificant irritation of the mucosa and disrupts normal 
motility patterns leading to diarrhea (Mair 2002a). The 
most common clinical signs at presentation included 
colic (chronic or acute), weight loss, diarrhea, abdom-
inal distension, decreased appetite and poor exercise 
performance (Mair 2002a, Granot et al. 2008). Sand 
colic can be confirmed with gastrointestinal ausculta-
tion, rectal palpation, faecal evaluation for presence 
of sand and ultrasonography (Rouhoniemi et al. 2001, 
Korolainen et al. 2002, Rakestraw and Hardy 2012). 
However, radiography can be very helpful in determing 
both the amount of accumulated sand in the colon and 
the clearance of it following treatment (Rouhoniemi et 
al. 2001). Sand enteropathy or impaction can be treat-
ed with either conservative or surgical therapy. Phar-
maceutical therapy includes intravenous or/and per os 
fluid administration, pain relief, antibiotic therapy and 
laxatives to promote the clearance of sand. Prognosis of 
sand colic cases is fair to good (Sanchez 2018).
According to the authors’ knowledge, there have 
not been any reports of equine sand colic cases in 
Greece so far. The purpose of this study was to pres-
ent cases of sand colic, presented to the School of 
Veterinary Medicine of the Aristotle University of 
Thessaloniki from 2014 to 2018. Aetiology, clinical 
signs, diagnosis and therapeutic protocol of the cases 
are described and discussed.
MATERIALS AND METHODS
Six horses, diagnosed with sand colic, were includ-
ed in this study. These horses were presented to the 
School of Veterinary Medicine of Aristotle University 
of Thessaloniki between the years 2014 - 2018. Their 
age spans from 7 to 19 years (Table 1). All of them 
were living in the area of Northern Greece. Accord-
ing to their history, the majority of the horses were 
referred because of mild to severe colic with duration 
from 48 hours to 8 days and diarrhea (Table 1). Most 
importantly, these horses lived in fields with sandy 
soil or were fed in sandy paddocks. All the informa-
tion about breed, gender, clinical findings and out-
come are described in Table 1.
On clinical examination dehydration 5- 10%, and 
abnormal motility of the gut were mainly noted (Table 
1). The findings upon abdominal auscultation are also 
thoroughly described in Table 1. Rectal palpation re-
vealed gassy dilation or impacted segment in a part of 
the colon. Abdominocentesis was performed in only 
one case because of the severity of symptoms. The 
peritoneal fluid was modified transudate. Although 
haematology results were normal in two cases, in the 
majority of them (4/6) lymphopenia was noted (0.4-
1.0 K/μl). Biochemical profiles were normal with no 
signs of hepatic or kidney failure. The diagnosis in all 
6 horses was based on the sand identified in the faeces 
and the characteristic sound of ‘‘pouring sand’’ dur-
ing the auscultation. In order to identify sand in the 
faeces, 2-3 faecal balls were diluted in water within a 
container or a rectal glove. The “solution” was left to 
rest for a few minutes up to 2 hours, leading sand to 
sediment at the bottom of the container. 
Conservative therapy was elected in 3 horses, 
while surgery was recommended in the other 3. De-
spite our recommendation, the owner of one horse 
declined surgical treatment, therefore, conservative 
treatment was pursuit. 
The medical therapeutic protocol (4/6) included the 
administration of a) fluids, lactated Ringer’s (10 litres) 
and dextrose 5% (5litres) iv BID for 5 days, b) flunixin 
meglumine (1.1 mg/kg b.w. iv BID for 7 days and then 
SID for another 5 days) (Niglumine®, CALIER), c) 
antibiotics such as penicillin-streptomycin (20.000 IU 
im SID for 10 days) (Pen & Strep, Norbrook) with ei-
ther metronidazole (15mg/kg b.w. p.o. BID for 5 days) 
(Flagyl®, Pfizer) (3/6) or trimethorpim-sulfonamide 
(30mg/kg b.w. im BID for 7 days) (Borgal®, Virbac) 
(1/6). In the treatment protocol vitamin B complex 
(10ml iv SID for 5 days) (Catosal®, Bayer), probiot-
ics (Equigest Plus, Equiplanet) and also clanobutin so-
dium (10ml iv SID for 5 days) (Bykahepar®, MSD) 
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were included. Psyllium (250gr p.o. BID) (Flohsamen 
Psyllium, Waldhausen) along with 1litre of paraffin oil 
was considered the cornerstone of the medical man-
agement. These 2 laxatives were given to horses via 
nasogastric tube with 10 litres of water on a daily basis. 
Once appetite was restored, psyllium was offered to 
horses per os, with or without food.
Two horses were treated surgically. Abdominal lap-
arotomy was performed under general anaesthesia in 
dorsal recumbency. A pelvic flexure enterotomy was 
performed, according to what has been previously de-
scribed (Rakestraw and Hardy 2012) (Figure 1 and 2). 
Postoperative treatment was mostly similar to those 
patients treated pharmaceutically. Horses undergone 
surgery were given marbofloxacin (2mg/kg b.w. iv 
SID for 10 days) (Marbocyl 10%, Vetoquinol) instead 
of trimethoprim sulphonamide or metronidazole.
Table 1: Summary data for horses included in our study.
Case Horse breed, age (years), gender Symptoms Clinical Findings
Findings upon 
Rectal Palpation Treatment Recovery








hypomotility of left, right 
colon and cecum 
impaction in right 








2 Greek, 11, gelding colic diarrhea
tachycardia 
dehydration 5-10% 
sound of ‘’pouring sand’’ 
decreased frequency of 
borborygmi at cecum and 
hypermotility of the left 
colon 
gassy dilation of 
colon conservative yes






sound of ‘’pouring sand’’ 
decreased frequency of 
borborygmi at cecum and 
hypermotility of the left 
colon 
gassy dilation of 
colon conservative no 






hypomotility of left colon 
while in right colon and 
cecum the motility was 
normal
doughy impaction 












sound of ‘’pouring sand’’ 
decreased frequency of 
borborygmi at cecum and 
hypermotility of the left 
colon 
doughy impaction 
in cecum surgical yes









sound of ‘’pouring sand’’ 
decreased frequency of 
borborygmi at cecum and 
hypermotility of the left 
colon
impaction in right 




* All six cases lived in sandy soils or were fed in sandy paddocks, according to their history.
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Figure 1: Sand colic surgery. Pelvic flexure enterotomy was per-
formed. 
Figure 2: Sand removal from the lumen of the colon.
RESULTS
Horses treated pharmaceutically were hospitalized 
in the School of Veterinary Medicine of the Aristo-
tle University of Thessaloniki for 5 up to 20 days, 
depending on their clinical improvement. Two of 4 
horses recovered fully, while the other 2 did not sur-
vive. Still, it is worth noting that one of these 2 horses 
followed the conservative protocol despite our rec-
ommendation for surgery, due to financial constraints 
(Table 1). One horse that underwent surgery survived 
while the other developed postoperative peritonitis 
and died.
DISCUSSION
Horses living in areas with sandy soil or selective-
ly ingest gravel or dirt, are more prone to episodes 
of sand colic (Rakestraw and Hardy 2012, Hart et al. 
2013, Niinisto et al. 2014). Acute ingestion of big 
amount of sand is an uncommon cause of sand colic 
(Mair 2002a). Poor pasture management, inadequate 
nutrition, dry weather, overstocking and feeding 
horses in paddocks can all result in horses consum-
ing significant quantities of sand (Mair 2002a). It has 
been proven that ~80% of the consumed sand can 
be excreted within 5-11 days, while the other ~20% 
can remain in the lumen of the colon (Husted et al. 
2005). This remaining amount of sand can eventually 
lead to an obstruction in a part of the gastrointestinal 
tract (Husted et al. 2005). This retrospective study is 
the first report of sand colic in Northern Greece. The 
small number of cases are maybe due to the fact that 
Northern Greece’s soil is not sandy and drought or 
even because many veterinary practitioners are not 
familiar with this type of colic. However, poor man-
agement of the equine stables can lead to the appear-
ance of sand colic, even in Greece. Interviewing horse 
owners of all 6 cases presented in our clinic revealed 
many management flaws, especially as far as feed-
ing is concerned. In most cases, horses ate directly 
from a soil ground. In other words, although cases re-
ferred to our Hospital did not live in coastal regions 
where horses would graze on sand, problems arose 
because owners kept their horses in paddocks artifi-
cially covered with sand. Moreover, they would feed 
their horses on such grounds. According to literature, 
the majority of horses suffering from sand colic are 
more than 1 year old, like in this study (Rakestraw 
and Hardy 2012). However, many cases of sand colic 
in foals have been reported, due to pica (Rouhoniemi 
et al. 2001, Rakestraw and Hardy 2012). In our study 
no foal was presented with symptoms of sand colic, 
maybe due to the fact that the few equine reproduc-
tive farms of Northern Greece do not breed horses on 
sandy pastures. As mentioned before, all our cases 
were related to owners’ mistakes. 
Horses with sand colic are typically presented with 
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mild to severe abdominal pain, continuous or inter-
mittent diarrhea, reduced faecal production (sand im-
paction), weight loss, decreased appetite, intermittent 
or continuous pyrexia, mild to severe dehydration, 
normal to gradually elevated heart rate and respira-
tory rate (Mair 2002a, Granot et al. 2008, Rakestraw 
and Hardy 2012). In cases with severe inflammation 
and irritation of the intestinal mucosa tachycardia, 
tachypnea, congested mucous membranes, prolonged 
capillary refill time and toxic rim at the gum margin 
may be seen (Mair 2002a). The horses of the study 
were admitted in our clinic with signs of mild to se-
vere abdominal pain, diarrhea and dehydration. Three 
of them had signs of endotoxemia, such as congested 
mucous membranes and toxic rim at the incisor mar-
gin. 
Intestinal mucosal inflammation and irritation ex-
ists in almost, every equine colic case (Mair 2002a, 
Sanchez 2018). In sand colic cases, the sand or the 
gravel accumulates in the gastrointestinal lumen. 
This accumulation has been described as “coffee sed-
iment”. This irritation influences the rate of the secre-
tion and absorption, leading usually to intestinal hy-
persecretion and malabsorption (Mair 2002a, Sanchez 
2018). Colonic absorptive processes are limited to 
surface epithelial cells, whereas secretory processes 
are a function of the crypt epithelium (Sanchez 2018). 
According to this, the sand can cause intestinal motil-
ity dysfunction leading to profuse, exudative diarrhea 
(Mair 2002a, Sanchez 2018). Severe mucosal inflam-
mation and irritation may result in endotoxemia and 
secondary peritonitis that can be septic if bowel per-
foration occurs (Mair 2002a, Sanchez 2018). Chronic 
consumption of sand may lead to colonic impaction, 
although there are cases that successfully passed large 
amounts of the intestinal sand. The intestinal disten-
tion with gas before the impacted area is the main rea-
son of pain during an episode of equine colic (Sanchez 
2018). In our study 2 horses had gassy distention in a 
part of the colon, while another 2 had cecum tympany 
with an impacted segment of colon. In the rest of the 
cases (2/6) no gassy dilation was palpated. The sand 
may accumulate in any part of the gastrointestinal 
tract (Rouhoniemi et al. 2001). Usually, the majority 
of the sand is gathering in the right dorsal colon, trans-
verse colon and cecum (Rouhoniemi et al. 2001, Mair 
2002a). On the contrary, stomach, left dorsal colon, 
small intestine, descending colon and pelvic flexure 
have been rarely referred as sites of sand accumula-
tion (Rouhoniemi et al. 2001). Coarse sand usually ac-
cumulates in the dorsal colon, whereas fine sand tends 
to accumulate in the ventral colon (Mair 2002a). In 
our study, impacted mass was found in cecum (1/6), 
in right dorsal colon (2/6) or in left dorsal colon (1/6). 
In 2 horses, doughy mass was palpated, while in the 
other 2 horses the impaction was hard. 
Auscultation of the abdomen, sand sedimenta-
tion test, abdominal ultrasound, rectal palpation and 
abdominal radiography can help with the diagnosis 
of sand colic. The characteristic sound of “pourring 
sand” can be usually heard caudally to the xiphoid 
region (Mair 2002a, Husted et al. 2005, Rakestraw 
and Hardy 2012). This sound was present in 4 of our 
cases. Moreover, our auscultation findings revealed 
either hypomotility or hypermotility in different parts 
of the colon. In a study of 59 horses with sand colic, 
33, 8% had normal intestinal gut sounds, 55,9% had 
hypermotility and 10,1% had hypomotility (Hart et al 
2013). It is obvious that abdominal auscultation is not 
a reliable diagnostic test for this disease. 
Peritoneal fluid can be a useful diagnostic tool, 
because it can show an elevation in total proteins 
(Mair 2002a, Rakestraw and Hardy 2012). According 
to many authors, abdominocentesis should be per-
formed with extreme caution as there is a high risk of 
enterocentesis (Mair 2002a, Sullins 2017). Abdomi-
nocentesis was deemed necessary and performed in 
only one, critical case. Peritonitis was ruled out and 
the horse was treated medically. Abdominal radiolo-
gy is the best way of sand colic diagnosis, since the 
amount of sand within the intestinal lumen can be ap-
proximately measured. Also, the effectiveness of the 
treatment can be monitored by measuring the quantity 
of the sand coming out from the gastrointestinal tract 
(Rouhoniemi et al. 2001, Rakestraw and Hardy 2012, 
Niinisto et al. 2014, Niinisto et al. 2018). Abdominal x 
rays can replace rectal palpation both in foals and po-
nies (Rouhoniemi et al. 2001, Mair 2002a). Abdomi-
nal ultrasonography, is useful in assessing the motility 
and peristalsis of the intestines but cannot assist in 
establishing a final diagnosis. Unfortunately, in this 
study, abdominal radiology was not performed as the 
size of the horses and the lack of large radiographic 
units was discouraging. 
As in most colic cases, conservative treatment in 
sand colic consists of: non steroidal anti-inflammato-
ries, intravenous or per os fluids and broad spectrum 
antibiotics. Having said that, the most important part 
of the treatment is the administration of laxatives 
such as paraffin oil, psyllium, magnesium sulphate 
and Dioctyl Sodium Sulfosuccinate (DSS) (Landes et 
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al. 2008, Kilcoyne et al. 2017). Psyllium hydrophilic 
mucilloid is a natural product, produced by Plan-
tagο spp seeds (Sullins 2017). Psyllium (as powder 
or flake) is a polysaccharide forming a sand-psylli-
um mucilloid mixture in the intestinal lumen (Mair 
2002a). This bulk laxative hydrates intestinal contents 
and stimulates intestinal peristalsis, promoting intes-
tinal evacuation (Mair 2002a, Baljit 2007). Psyllium 
can increase intestinal motility, by temporarily stim-
ulating muscarinic and serotonergic receptors (Mair 
2002a, Niinisto 2018). At the same time, intestinal 
calcium receptors get blocked causing suppression 
of the intestines’ motility (Niinisto 2018). Arguments 
against the efficacy of psyllium usage are based on 
these 2 antagonistic ways of action (Niinisto 2018). 
The long-term use of psyllium can cause alterations 
in the normal gastrointestinal flora. For this reason, 
the concurrent use of probiotics has been advised in 
horses treated with psyllium (Rouhoniemi et al. 2001, 
Baljit 2007, Landes et al. 2008). Probiotic powder 
was given in all 6 cases of our study. Psyllium can 
be administered to horses suffering from enteropathy 
or impaction due to sand (Mair 2002a, Landes et al. 
2008, Rakestraw and Hardy 2012). Many research-
ers argue about the optimal dose of psyllium that can 
be given per os or via nasogastric tube. The latest 
records indicate that the effective dose is 0,5- 1g/kg 
bw/24h (Rouhoniemi et al. 2001, Mair 2002a, Niinis-
to et al. 2014, Niinisto 2018). Taking into account all 
the above, we decided to add psyllium in the medi-
cal treatment protocol of the horses. Paraffin oil can 
promote sand excretion from the gastrointestinal tract 
(1-4 litres SID or BID, with 4-8 litres of water). Its 
effectiveness has been doubted, due to the fact that it 
may not go through the impacted mass (Rouhoniemi 
et al. 2001, Mair 2002a, Husted et al. 2005, Kilcoyne 
et al. 2017). According to previous reports, the com-
bination of psyllium and paraffin oil can increase the 
excretion of the sand from the gastrointestinal tract, 
even if there is a large amount of sand (Rouhoniemi 
et al. 2001, Mair 2002b). Taking into consideration 
all the above, we decided to treat these horses with a 
combination of psyllium (250gr BID) and paraffin oil 
(2 litres BID with 8-10 litres of water).
Other types of laxatives that can be used in the 
treatment of sand colic are magnesium sulphate (Ep-
som salts) and DSS. Magnesium sulphate acts as an 
osmotic laxative, by moving water from the intesti-
nal mucosa to the intestinal lumen (Rouhoniemi et al. 
2001, Niinisto et al. 2018). Also, it can increase the 
motility of the intestines (Rouhoniemi et al. 2001, Ni-
inisto et al. 2018). Magnesium sulphate is more effec-
tive in the small intestine rather than the colon, where 
sand usually accumulates (Murray 2004). It should be 
used continuously in order to be effective; in particu-
lar, it should be used daily for 3 days. If need be, this 
treatment can be repeated after 7 days (Rouhoniemi 
et al. 2001). Big and continuous amounts of magne-
sium sulfate may cause severe dehydration, colitis or 
even magnesium toxicosis (Murray 2004). The rec-
ommended dose is 0,5g/kg-1g/kg bw (Rouhoniemi et 
al. 2001, Niinisto et al. 2014, Niinisto et al. 2018). So, 
we decided not to add magnesium sulphate (Epsom 
salts) in the treatment protocol, considering the part 
of the gastrointestinal tract being affected by sand and 
the possible adverse effects of long-term use. DSS is 
a synthetic derivative that reduces surface tension and 
allows water to penetrate impacted material, increas-
es intestinal secretion and alters mucosal permeability 
(Rouhoniemi et al. 2001, Murray 2004). The recom-
mended dose is 10-25mg/kg bw diluted in 4-8 litres of 
water (Rouhoniemi et al. 2001, Murray 2004). High 
doses may cause mild to severe diarrhea and abdom-
inal pain or even laminitis, endotoxemia and tachy-
cardia (Rouhoniemi et al. 2001, Hotwagner and Iben 
2008). Also, vitamin B complex and phosphorus were 
administered to horses as supportive treatment due to 
poor nutrition, weakness and exhaustion. Stimulation 
of hepatic function by promoting the bile secretion 
was attempted by the administration of clanobutin so-
dium in all 6 cases.
The decision for surgical treatment in a colic case 
has to be taken considering many clinical and labo-
ratory factors. The patients’ response to pain, heart 
rate, respiratory rate, temperature, intestinal motility 
and the gastric reflex should be taken into account as 
well as blood lactic acid (>3mmol/litre) and glucose 
(>180mg/dl) (Cook and Hassel 2014). The success 
rate in horses with sand impaction that underwent ear-
ly exploratory abdominal laparotomy, was 75%-95% 
(Granot et al. 2008). On the contrary, the prognosis 
and the survival rate of horses receiving conservative 
treatment for some days and then treated surgically 
was poor (Hart et al. 2013). Meaning that, the decision 
for surgery has to be made when the equine patient 
is still stable before severe mucosal necrosis occurs 
(Granot et al. 2008, Hart et al. 2013). The decision to 
perform abdominal surgery is challenging, as in every 
colic case. It has to be made taking into consideration 
a number of clinical and laboratory parameters. Rectal 
palpation can be very simple and important diagnostic 
tool, but not so accurate, as impaction cannot always 
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be palpated (Husted et al. 2005, Cook and Hassel 
2014, Kilcoyne et al. 2017). Distension in the ascend-
ing colon or cecum can be palpated in 51% of hors-
es with sand impaction (Granot et al. 2008). Horses 
with obvious impaction in the colon diagnosed using 
abdominal radiology are far more likely to undergo 
exploratory laparotomy, when the appropriate equip-
ment is available. In this study, surgical treatment was 
recommended in 3 of the cases. In 1 of these cases, 
surgery was strongly recommended due to the severe 
endotoxemia. In the other 2 horses, exploratory lapa-
rotomy was carried out due to failure of conservative 
treatment. In total, one horse survived and 2 died. We 
feel that the small survival rate in this study was a re-
sult of horses not being operated at all (1/3) or being 
operated in a critical stage (2/3). This is may be due 
to the fact that horses in Greece are not insured and 
horse owners are extremely reluctant to take up the 
financial burden of colic surgery. 
Minimizing exposure to sand is important in pre-
venting recurrence. Nutritional management of sand 
colic cases varies from highly digestible forage or 
concentrated feed for 2-3 weeks after sand has been 
excreted, to hay ab libitum, to no dietary change at all 
(House and Warren 2016). Administration of a moist 
bran mash containing 450gr psyllium, once a week, is 
recommended as good prophylactic measure to pre-
vent the occurrence of sand impaction colic in horses 
exposed to sand (Mair 2002b). In order to prevent a 
recurrence, horses should not feed from the ground, 
but rather on a rubber mat, from a manger or raised 
buckets (Mair 2002b). Grazing in fields with not ade-
quate grass seems to be a risk factor of sand ingestion 
(Mair 2002a). Also, a monthly faecal sample from 
horses with predisposition in sand colic should be 
examined in order to monitor this condition. In this 
study, horses discharged from our clinic (3/6) follow 
all the above preventing measures. At the same time, 
administration of psyllium (100gr p.o. BID) was ad-
vised, combined with moist bran mash (2-3kg/day) 
for 7 days and then psyllium (450gr p.o.) once a week 
as prophylactic measurement. Two years following 
discharge all horses are alive.
CONCLUSIONS
According to this study, sand colic should not be 
considered as an ‘exotic disease’ in Greece. For this 
reason, sand colic (impaction or enteropathy) should 
be included in the differential diagnosis of cases with 
chronic diarrhoea and/or abdominal pain.
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